GGAGQGCAGCAAGGACGGCACCAAGGGAGCTACCCCATGGACAGGGCCCCACAGAGACACCACCGGACAT 

CTCGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCACAAA^TGAAGTGATCCCTTGCAAGATCTGTGG 

GGACAAGTCATCTGGGATCCACTACGGGGTTATCACCTGTGAGGGGTGCAAGGGCTTCTTCCGCCGCAGC 

CAGCAGTG^AATGTGGCCTACTCCTGCACGCGTCAGCAGAACTGCCCCATTGACCGAACCAGC 

GMGCCAGCAOTGCCGCCTC^ 

AATGTCCAAGAAGCAGAGGGACAGTCTACATGCAGAAGTGCAGAAACAAC7GCAACAGCAGCAGCAACAG 
GAACAAGTGGCCAAGACTCCTCCAGCTGGGAGCCGCGGAGCAGACACACTTACATACACTTTAGGGCTCT 
CAGATGGGCAGCTACCACTGGGCGCCTCACCTGACCTACCCGAGGCCTCTGCTTGTCCCCCTGGCCTCCT 
GAGAGCCTC^GGCTCTGGCCCACCAS^ 

CACCTTGAGTATAGTCCAGAACGAGGCAAAGCTGAAGGCAGAGACAGCATCTATAGCACTGACGGCCAAC 

TTACTCTTGGAAGATGTGGACTTCGTTTTGAGGAAACCAGGCATCCTGAACTTGGGGAACCAGAACAGGG 

TCCAGACAGCCACTGCATTCCCAGTOTCTGCAGTGCCCCAGAGGTACCATATGCCTCTCTGACAGACATA 

GAGTACCTGGTACAGAATGTCTGCAAGTCCTTCCGAGAGACATGCCAGCTGCGACTGGAGGACCTTCTAC 
GGCAGCGCACCAACCTCTTTOCACGGGA 

GGMCGCTOTGCCCAC^ 

TTC^TGGAGCTCTGCCAGAATGACCAGATCATACT 

GAATGTGCAGGGCCTACAATGCCAACAACCACACAGTCTTTTT7GAAGGCAAA7ACGGTGG?GTGGAGCT 
GOTTCGAGCCTTGGGCTGCAGCGAGCTCATCAGCTCCATATTTGACTTTTCCCACTTCCTCAGCGCCCTG 
?GTTT7TCTGAGGATGAGAOTGCCCTCTACACGGCCCT 
A&GAGAAGAGGAGAGTGGAACIkTCTGCAATACAATO^ 

TCATCGACAAGGCCTCCTAGCCAAGCTGCCACCCAAAGGAAAACTCCGGAGCCTGTGCAGCCAAC^TGTG 
GAAAAGCTGCAGATCTTCCAGCACCTCCACCCCATCGTGGTCCAAGCCGCCTTCCCTCCACTCTATAAGG 
AAC^TCTTCAGCACTGATGTTGAA^CCCCTGAGGGGCTGTCAAAGTGATCTGGAGGAAGGACAACTTTCTA 
TTTCCTTCAGCCCTCO'GACCCGTCTCCCTGGACTCCCTTCACCCAGCCTTTCCCTOTCTGCACTCTATGA 
AGKSGTGGTATCCCTAGGAGO^^ 

ACAGCAGCAAGTGATGGAGAAAAGGCTTGTTATGTTTGATTTCCCATAAGTTCCACCCTGGCTTCTGGAA 

GCTGTCGGGTAGATGGGATAGAGATAGGATG^^ 

TAAATCCAGGTACCTGGGATAAGGAGAACTCi^ 

CTCATO'GTATOTCCCCATGGGTCOTCC^GGGGGGACATGC^TCTAGCTCAGAGACTGGTGGC^GCCCCC 
AGAAGGACCTGTATATAATAAGAATATAGATTCCTG (SEQ IB NO:l) 



MDRAPQRHHRTSRELLAAKKTHTSQIEVIPCKICGDKSSGIHYGVITCEGCKGFF 
CTRQQNCPIDRTSRNRCQHCRLQK^ 

QVAKTPPAGSRGADTXTYTLGLSDGQL 

ASCHLEYSPERGKAEGRDSIYSTDGQLTLGRCGI^PEETIlHPELGEPEQGPDSHCffSFCSAPEWY 
ASLTDffiYLVQNVCKSFRETCQLRLEDLLRQRT^ 

YVVEFAEM^GFMELCQNDQIILLTAGAMEVVLVRMC^ 
SELISSIFDFSHFLSALCFSEDEIALYTALVL^ 

LLAKLPPKGIO.RSLCSQHVEKLQIFQHLHPIVVQAAEPPLYKELFSTDVESPEGLSK (SEQ ID N02) 



F1G.1 



underlined = deleted in targeting construct 

green = sequence flanking Neo insert in targeting construct 



GGAGGGCAGCAAGGACGGCACCAAGGGAGCTACCCCATGGACAGGGCCCCACAGAGACAC 

CACCGGACATCTCGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCACAAATTGAAGTG 

ATCCCTTGCAAGATCTGTGGGGACAAGTCATCTGGGATCCACTACGGGGTTATCACCTGT 

GAGGGGTGCAAG [ GGCTTCTTCCGCCGCAGCCAGCAGTGTAATGTGGCCTACTCCTGCACG 

CGTCAGCAGAA] CTGCCC C ATTGACCGAAC CAGC C GC AACC GATGCC AGC ATTGC C GC CTG 

CAGAAGTGCCTGGCTCTGGGCATGTCCCGAGATOCTGTCAAGTTTGGCCGAATKTCrAAr; 

AAGCAGAGGGACAGTCTACATGCAGAAGTGCAGAAACAACTGCAACAGCAGCAGCAACAG 

GAACAAGTGGCCAAGACTCCTCCAGCTGGGAGCCGCGGAGCAGACAHAPTTA [ CATACACT 

TTAGGGCTCTCAGATGGGCAGCTACCACTGGGCGCCTCACCTGACCTACCCGAGGCCTCT 

GCTTGTCCCCCTGGCCTCCTGAGAGCCTCAGGCTCTGGCCCACCATATTCCAATACCTTG 

GCCAAAACAGAGGTCCAGGGGGCCTCCTGCCACCTTGAGTATAGTCCAGAACGAGGCAAA 

GCTGAAGGCAGAGACAGCATCTATAGCACTGACGGCCAACTTACTCTTGGAAGATGTGGA 

CTTCGTTTTGAGGAAACCAGGCATCCTGAACTTGGGGAACCAGAACAGGGTCCAGACAGC 

CACTGCATTCCCAGTTTCTGCAGTGCCCCAGAGGTACCATATGCCTCTCTGACAGACATA 

G] AGTACCTGGTACAGAATGTCTGCAAGTCCTTCCGAGAGACATGCCAGCTGCGACTGGAG 

GACCTTCTACGGCAGCGCACCAACCTCTTTTCACGGGAGGAGGTGACCAGCTACCAGAGG 

AAGTCAATGTGGGAGATGTGGGAGCGCTGTGCCCACCACCTCACTGAGGCCATTCAGTAT 

GTGGTGGAGTTTGCCAAGCGGCTTTCAGGCTTCATGGAGCTCTGCCAGAATGACCAGATC 

ATACTACTGACAGCAGGAGCAATGGAAGTCGTCCTAGTCAGAATGTGCAGGGCCTACAAT 

GCCAACAACCACACAGTCTTTTTTGAAGGCAAATACGGTGGTGTGGAGCTGTTTCGAGCC 

TTGGGCTGCAGCGAGCTCATCAGCTCCATATTTGACTTTTCCCACTTCCTCAGCGCCCTG 

TGTTTTTCTGAGGATGAGATTGCCCTCTACACGGCCCTGGTTCTCATCAATGCCAACCGT 

CCTGGGCTCCAAGAGAAGAGGAGAGTGGAACATCTGCAATACAATTTGGAACTGGCTTTC 

CATCATCATCTCTGCAAGACTCATCGACAAGGCCTCCTAGCCAAGCTGCCACCCAAAGGA 

AAACTCCGGAGCCTGTGCAGCCAACATGTGGASAAGCTGCAGATCTTCCAGCACCTCCAC 

CCCATCGTGGTCCAAGCCGCCTTCCCNCCACTCTATAAGGAACTCTTCAGCACTGATGTT 

GAATCCCCTGAGGGGCTGTCAAAGTGATCTGGAGGAAGGACAACTTTCTATTTCCTTCAG 

CCCTCTGACCCGTCTCCCTGGACTCCCTTCACCCAGCCTTTCCCTTTCTGCACTCTATGA 

AGGGTGGTATCCCTAGGAGTAAGCAAATCCTAAGACTGATTTTCTGCCCCTAGGCTTGCC 

TTGTAGGACAACAGCAGCAAGTGATGGAGAAAAGGCTTGTTATGTTTGATTTCCCATAAG 

TTCCACCCTGGCTTCTGGAAGCTGTGGGGTAGATGGGATAGAGATAGGATGACCAAGTCA 

AATAAAAAACAGACTGACAATCAGCAGGGATAAATCCAGGTACCTGGGATAAGGAGAACT 

CAAATCTAGGCTTGAAAGCTAATAACAGTCCTTTCAATACCTCATTGTATTTCCCCATGG 

GTCCTCCTGGGGGGACATGGATCTAGCTCAGAGACTGGTGGCAAGCCCCCAGAAGGACCT 

GTATATAATAAGAATATAGATTCCTG (SEQ ID N0:1) 



FIG. 2A 
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Structure * 



252 bp 



Sequence Deleted 



472 bp 



Size of full-length 
cDNA: 2066 bp 




Targeting Vector* (genomic sequence) 

Construct Number: 651 



Arm Length: 
5': 1.6 kb 
3": 2.5 kb 



-tk — Targeting Vector 

"^5— ~ ; — - Endogenous Locus 

*^Pot drawn to scale 



5 r arm 



LacZ-Neo 
Cassette 



3* arm 




j 5 ' > CAGGGTCC ATC AC AATTATAC 
| AGTGGAGGTTCGGGGACTTTGGTG 
j GAT GTAGAAATTC TTGAGAC CAG T 
j GCACATGAATTGGAGGTCCCTGGG 
j ACCACCTCAAACTCCGAGAGGGTG 
■ GGATAAGCAGTTTCTGTTTCCCAG 
GGCTTC TTC C GC C GC AGC C AGC AG 

TGTAATGTGGCCTACTCCTGCACG 
CGTCAGCAGAA<3 1 (SEQ ID 
N0:3) 



5 1 >CATACACTTTAGGGCTCTCAG 

ATGGGCAGCTACCACTGGGCGCCT 

CACCTGACCTACCCGAGGCCTCTG 

CTTGTCCCCCTGGCCTCCTGAGAG 

CCTCAGGCTCTGGCCCACCATATT 

C C AATAC CTTGGC C AAAAC AGAGG 

TCCAGGGGGCCTCCTGCCACCTTG 

AGTATAGTCCAGAACGAGGCAAAG 

CTGAAGGCAGA<3 T (SEQ ID 

N0:4) 



FIG. 2B 



necropsy - spleen weight/body weight 




Wildtype 



Heterozygote 



I Female, F2 3 



NO 



Q 409, Female, F2 ; 



N1 



Homozygote 



409, Male, F2, NO 



© Deltagen, Inc. 



FIG. 3 



necropsy - liver weight/body weight 




WiWtype Heterozygote Homozygote 
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necropsy - kidney weight/body weight 

.0^ , 




necropsy - thymus weight/body weight 
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